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♦ Page6, light upper column L.17 - page 9, left upper column 
Fig. 4, Fig. 4a and Fig. 5 illustrate an administration 
device capable of refills , particularly a device for spraying 
a freeze-dried object. This device is structured from the 
following components. Foremost, a push button 30. This has a 
cylindrical base portion 31 having an inner face, an outer face 
and a cylindrical base portion 31 having an outer peripheral 
portion. This push button 30 also has a cylindrical sidewall 
32 extending from the upper part of the outer peripheral portion. 
This cylindrical sidewall 32 substantially has a cylindrical 
inner face, a cylindrical outer face and an apex portion. A 
cylindrical shoulder portion 33 is formed at the inner face of 
the base portion 31. This is substantially at the center of the 
inner face. A grooved pin 6 is formed on this shoulder portion 
33. A peripheral bead 9 is provided near the apex portion of 
the inner face of the cylindripal sidewall 32. 

An approximately cylindrical piston 40 is capable of 
sliding in the vertical direction within the cylindrical 
sidewall 32 described above, and has an apex face, a base face 
and substantially a cylindrical peripheral face 44. A 
cylindrical hole 41 substantially of the same axis as the piston 
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40 is for penetrating the piston from its apex portion to the 
base portion, and is of a measurement so as to allow the grooved 
pin 6 to pass through when the piston moves upward and downward. 
A cylindrical housing 42 is formed on the apex face of this piston 
so as to extend substantially in the same axis of the cylindrical 
hole 41 and downward from the apex face to the planar circular 
face 46. A peripheral groove 43 is formed at the apex portion 
of the cylindrical peripheral face 44. This cylindrical 
peripheral face 44 extends downward and outward due to the 
peripheral sealing lip portion 45 contacting the inner face of 
the cylindrical sidewall 32 . During the assembly of this device, 
the sealing lip portion 45 enables the piston to be inserted 
into the push button 30 without breaking the sealing lip portion 
upon being compulsorily inserted and placed through above the 

peripheral bead 9 . 

A substantially spiral spring 34 is disposed within the 
push button 30. This spring 34 is retained by being engaged with 
the cylindrical shoulder portion 33, and is biasing the piston 
upward. The hardness of this spring 34 should be of a hardness 
in which the user is able to press down with his/her finger, 
and should not be of a force where the sealing lip portion of 
the piston 40 is pressed to pass the peripheral bead of the push 
button 30. 

A cylindrical cartridge 50 having a cylindrical sidewall 
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is made of a glass or plastic material, and this has an apex 
face, a flat base end face 52, a cylindrical outer face and a 
cylindrical inner face. Preferably, this cartridge 50 has a 
bursting partition 2 structured from a film heat-sealed to the 
base end face 52 of the cylindrical sidewall 51. This cartridge 
50 is inserted inside the cylindrical housing 42. The inside 
of the cartridge 50 structures a chamber 1A. The chamber IB is 
structured from a push button 30, a piston 40 relating to the 
push button via the sealing lip portion 45, and a bursting 
partition 2 contacting a circular horizontal plane 46. 

An axisymmetrical end piece 60 is disposed on the 
components assembled as described above. This end piece has an 
orifice 3, a cylindrical inside housing 61 for housing the 
cartridge 50, and at least three arms 62 extending downward and 
comprising a rug 63 at the base end portion for snap engagement 
within the peripheral groove 43 of the piston with the force 
required for a small snap engagement sufficient in preventing 
the substantial compression of the spring 34 and the drawing 
force required for disengaging the small snap engagement 
sufficient in avoiding the sealing lip portion 45 of the piston 
from returning beyond the peripheral bead 9. This end piece 50 
further has a cylindrical peripheral sleeve 64 extending 
downward. This sleeve 64 comprises a flange 65 protruding 
outward in the radial direction in order to facilitate the 
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handling by users . 

The piston 40, cartridge 50 and end piece 60 are of a shape 
and measurement such that the base end face 52 of the cylindrical 
sidewall 51 and the film heat -sealed on the base end face when 
the arm 62 is snap engaged within the peripheral groove 43 are 
pressed against the circular horizontal plane 46 of the piston 
in order to achieve hermetical sealing. 

When the user wishes to administer one dose, the user 
raises the cartridge 50 illustrated in Fig. 5; that is, the 
cartridge 50 having a plug 4 and peeling metal capsule 99 for 
storage, and removes the capsule 99 and plug 4 from this 
cartridge. Next, the user disposes the cartridge inside the 
housing 52 of the piston 40, and lays the end piece 60 thereon. 
Thereby, the rug 63 of the arm 62 snap engages inside the 
peripheral groove 43 of the piston 40. The device constructed 
in this manner is ready for immediate use. The user administers 
the medicine by holding the end piece 60 between his/her index 
finger and middle finger, and pressing the push button with 
one's thumb. This pressing force foremost compresses the air 
within the second chamber IB, and then the grooved pin 60 stabs 
the bursting partition 2. The air compressed within the second 
chamber IB enters the first chamber 1A, and the freeze-dried 
item contained in the first chamber 1A is projected outside. 
The freeze- dried item prior to such projection is of a mass body. 
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This is pulverized depending on the intensity of the entrance 
of the compressed air. Therefore, the cartridge 50 does not have 
a constriction, the orifice 3 is made to be at least of a size 
similar to the inside of the cartridge, and the freeze-dried 
item is thereby prevented from being clogged in the orifice. 
When this kind of clog occurs, the material to be administered 
cannot be projected favorably, or may not be projected at all. 

After projection, the spring 34 returns the piston to its 
original position. The end piece 60 is pulled for removal, and 
the empty cartridge 50 is then discarded. Then, by inserting 
a new cartridge 50, the device may be reused. 

Regarding the manufacture of freeze-dried items, the 
material to be freeze-dried is placed in the cartridge 50 and 
frozen in an extremely cold temperature. Thereafter, when this 
is rapidly heated under a high vacuum, a solvent, generally 
water will instantaneously evaporate. In this process, it is 
important that the cartridge 50 and the bursting partition 2 
are good conductors of heat. Preferably, the cartridge is made 
from glass. Heat conductivity of glass is more favorable in 
comparison to plastic materials. The bursting partition may be 
formed of an aluminum complex. Since an aluminum complex is a 
better heat conductor than glass, the partition 2 should be made 
to have a surface area that is large as possible. 

The storage stability of the freeze-dried items under a 



dry condition can be improved even upon preparing the cartridge 
from a material other than glass and preparing the bursting 
partition from a material other than aluminum complex. 

A plug 4 is provided to the cartridge 50. This plug 4 
structures a cover having a cylindrical skirt protruding toward 
the base end portion. The skirt has a slot 4a extending from 
the base end portion across a part of the entire length thereof. 
During the f reeze-drying process, this plug 4 is partially 
inserted, and the chamber la is communicated with the outside 
via the slot 4a. Next, the plug is screwed tight to close the 
chamber la while the cartridge is still in a vacuum. 

The embodiments illustrated in Fig. 6 and Fig. 7 are 
designed for discharging powder; that is, a substance stored 
in a powder state. 

These embodiments differ from the foregoing embodiments 
in the following respects . 

In other words, the cylindrical sidewall 51 of the 
cartridge 50 has a cylindrical housing extending downward from 
the apex face to the horizontal circular face 55. This housing 
structures the cylindrical inner face 57. 

This cylindrical housing houses a cylindrical -cup 53 
having a base portion. This cup 53 has a cylindrical peripheral 
face having a diameter smaller than the cylindrical inner face 
57, a substantially planar base face comprising a rib 54 at the 
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outer periphery, and a convex cone shaped face 70. The rib 54 
is in contact with the horizontal circular face 55, and leaves 
a path between the cup 53 and the circular face 55. The cup 53 
further has a cylindrical sidewall extending upward from the 
base portion and comprising a cylindrical inner face, a 
cylindrical outer face and an apex portion. The inner face of 
this cylindrical sidewall and the apex face of the base portion 
form a chamber 1A' for housing the powder to be projected. The 
cylindrical sidewall of the cup 53 has an outer diameter that 
is smaller than the diameter of the cylindrical inner face 57. 
One or more non-radial direction orifices 58 are provided upon 
penetrating the cylindrical side wall of the cup 53, these 
orifices are inclined toward the inside of the cup, and open 
inside the cup at a position near the base portion of the convex 
cone shaped face 70. The apex portion of the outer face of the 
cylindrical sidewall further has a peripheral sealing lip 
portion 59. This sealing lip portion 59 has a shape and 
measurement such that it is pressed into the surface 57 in order 
to prevent the cup 53 from being discharged when the compressed 
air enters the cartridge 50 after a hole is pierced in the 
bursting partition 2. Preferably, the cartridge 50 and cup 53 
are retained in their regular positions with the end piece 60. 

Under these circumstances, the compressed air passes 
through the rib 54, enters the circular space between the cup 



53 and inner face 57 # and thereafter enters the chamber 1A' via 
the orifice 58. The position of the orifice 58 in relation to 
the convex cone shaped face 70 is set so as to generate turbulence, 
and, simultaneously, expel the powder inside the chamber lA f . 

Another embodiment is illustrated in Fig. 8. The chamber 
IB in this embodiment is structured with a cylinder 81 having 
a piston 5 therein. The piston 5 is engaged with the rod 8 of 
the push button 7 in a hermetical relationship, and is in contact 
with the collar 8a on the rod. The rod 8 extends beyond the piston 
5 and forms the shape of the pin 6 with a groove 84 . The cylinder 
81 has an end wall 82, and this end wall comprises a hollow tube 
83 for slidably housing the pin 6 which penetrates such end wall. 
The spring 34 is in contact with the end wall 82 and is also 
in contact with the piston 5, and is biased so as to isolate 
the piston from the end wall. The inner peripheral bead 9 is 
formed at the base end portion of the cylinder 81. The piston 
5 is thereby prevented from falling through the cylinder. The 
apex portion of the tube 83 has, as described above regarding 
Fig. 5, a preferable housing for housing the cylindrical 
cartridge. This cartridge is engaged tightly within the housing. 
Further, the end piece 80 having the outlet orifice 3 is engaged 
with the cartridge. Preferably, the width of the orifice 3 shall 
be the same as the width of the chamber 1A formed with the 
cartridge 50. The end piece 80 extends outward in the radial 
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direction in the shape of a flange in order to facilitate the 
handling by users . 

When the user presses the push button 7, the piston 5 
compresses the air inside the chamber IB until the pin 6 stabs 
the bursting partition 2. The air compressed inside the chamber 
IB as described above passes through the groove 84 of the pin 
6 and escapes therefrom, and then discharges the freeze-dried 
item housed inside the chamber 1A. At the end of this piston 
procedure, the piston 5 contacts one end of the tube 83 via the 
rib 85, and leaves a free passage between the chamber 1A and 
chamber IB with this rib 85. When the user releases the push 
button, the piston returns to its original position. 
4 . Brief Description of the Drawings 

Fig. 1 is a cross section of an embodiment of the present 
invention for administering powder; Fig. 2 is a cross section 
of an embodiment of the present invention for administering 
liquid; Fig. 3 is a cross section similar to Fig. 1 showing a 
modified example; Fig. 4 is a cross section of a special 
embodiment of the present invention; Fig. 4a is a cross section 
of the piston of the device illustrated in Fig. 4; Fig. 5 is 
a cross section of the cartridge of the device illustrated in 
Fig. 4; Fig. 6 is a cross section similar to Fig. 4 of an 
embodiment of the present invention in which the piston and push 
button have been omitted; Fig. 7 is a cross section of the 
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cartridge of the device illustrated in Fig. 6; and Fig. 8 is 
a cross section of another embodiment of the present invention. 

1: Main Body; 1A, IB: Chamber; 2: Bursting Partition; 3: 
Outlet Orifice; 4: Plug; 5: Piston; 6: Pin; 7: Push button; 8 : 
Rod; 9: Bead; 11: Strip; 15: Bush; 21: Semicircular Wall; 30: 
Push button; 31: Base Portion; 32: Side Wall; 33: Shoulder 
Portion; 34: Spring; 40: Piston; 41: Hole; 42: Housing; 43: 
Peripheral Groove; 44: Peripheral Face; 45: Sealing Lip 
Portion; 46: Planar Circular Face ; 50: Cartridge; 51: Side Wall: 
52: Base End Face; 53: Cup; 54: Rib; 55: Circular Face ; 60: End 
Piece; 61: Housing; 62: Arm; 63: Rug; 64: Sleeve; 70: Convex 
Cone Shaped Face; 81: Cylinder; 83: Tube; 84: Groove; 85: Rib 
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(54) DEVICE FOR GIVING ONE DOSE OF DISPENSED MATERIAL 
(57)Abstract 

PURPOSE: To direct medicine to the throat or the inside of the nostril 
without waste by providing a means for boring a bursting partition for 
dividing into a first chamber which stores a dispensed material and is 
adjacent to an outlet orifice and a second chamber where compressed 
gas is sealed at the moment of use. 

CONSTITUTION: A main body 1 is divided into two chambers 1A and 
IB by a bursting partition 2, powder is stored in the first chamber 1A 
and the second chamber 1 B is provided with a piston 5 having a 
grooved pin 6 for piercing the partition at the time of moving to the 
first chamber. The second chamber 1 B is charged with gas at 
pressure higher than the atmospheric pressure in order to increase 
dose effect. At the time of use, after a strip 1 1 is torn and removed, a 
plug 4 is removed. When a push button 7 is pushed down extending 
over the full stroke H, the pin 6 pierces through the partition 2 to be 
broken. Accordingly, compression by the piston 5 and pressurized gas 
are released to quickly direct to an outlet 3, thereby emitting powder 
to the outside. 
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